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FWS published notice of an opportunity to review and comment on a Ouachita Rock
Pocketbook Draft Recovery Plan in the Federal Register on July 14, 1994 (Vol. 59, No. 134, pp.
35948-35949).  FWS also distributed a news release inviting public review and comment to six
newspapers within the range of the Ouachita rock pocketbook.  FWS placed copies of the draft
plan in five public libraries within the affected region, and directly distributed approximately 115
copies to various federal agency offices, state agency offices, private interests, and congressional
members in the states of Oklahoma, Arkansas, and Texas.  Since publication of the draft
Ouachita Rock Pocketbook Recovery Plan in 1994, further information gathering on population
status, tributary surveys, and related issues was completed;  however, no substantive changes
were made to the overall recovery strategy for the species in the final Recovery Plan.

Thirteen comment letters were received in response to the first draft plan, copies of which
are included in this appendix.  FWS appreciates the interest expressed by the commenting
parties, and has attempted to evaluate the submitted comments in a thorough and considerate
manner.  FWS responses to individual comments appear both as changes in the body of the
recovery plan and in a summary following the comment letters.  Numbers placed in the margins
of comment letters refer to specific responses appearing in the FWS’s summary. 
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SUMMARY OF FWS RESPONSES TO COMMENTS
ON THE FIRST DRAFT RECOVERY PLAN FOR

THE OUACHITA ROCK POCKETBOOK

Eugene C. Gregory
  
1. The commenter expressed concern for possible persisting effects on organisms (such as the

Ouachita rock pocketbook) inhabiting the Little River basin, from past activities at a former
fiberboard plant.  It is possible for such effects to occur, either from residual pollutants
continuing to exert adverse effects (Ahlstedt and Tuberville 1997), or from biological factors
(e.g., limited mobility, delayed maturation, low recruitment of offspring, and high juvenile
mortalities) constraining mussels or other species so that many years are required to reestablish
and rebuild damaged populations (McMahon 1991, Vaughn and Taylor 1999).

Although it is difficult at this point to evaluate events described by the commenter, the facility in
question is known to have operated for many years under relatively lax (by today’s standards)
waste management requirements, was sold in 1969 by the owners who would have been
responsible for the alleged practices, and drew attention from jurisdictional agencies on multiple
occasions for attributed environmental effects and/or apparent violations of applicable
requirements.  The U.S. Environmental Protection Agency (EPA) evaluated the facility under
CERCLA (the Comprehensive Environmental Response, Compensation and Liability Act, aka
Superfund) in the early 1980's, but found that persisting risks did not warrant further action under
that program (Jhana Enders, EPA, in litt. 2001).  Production operations at the facility ceased in
1990, and the current owner (Weyerhaeuser Co.) has continued working with the Oklahoma
Department of Environmental Quality (ODEQ) to address waste management needs on the
subject property.  A former landfill at the site has been capped; continuing activities include use
of monitoring wells to identify possible leaks from the landfill, eventual closure of former waste
treatment lagoons on the property, and interim compliance with an NPDES (National Pollutant
Discharge Elimination System) permit issued for the lagoons (Kelly Dixon, ODEQ, in litt. 2001,
Mike Wood, Weyerhaeuser Co., pers. comm. 2002).  Biological data from localities downstream
from the facility indicate degraded conditions, but other local influences (e.g., cold, irregular
reservoir releases) appear more severe than any residual pollution likely issuing from the former
fiberboard plant.  As recovery of the Ouachita rock  pocketbook is pursued, future research and
management efforts (e.g., under Tasks 3.1, 3.2, 3.3, and 5) may include more detailed
assessments of factors affecting the lower Mountain Fork River, possibly better discerning
effects attributable to reservoir operations, area pollution sources, and other causes.  These tasks
also call for treatment of factors found to interfere with the recovery of Arkansia wheeleri.

2. Recent surveys of the Little River system have included localities in the Little River shortly
above the Mountain Fork River confluence, in the reach above Yanubbee [Crooked] Creek, and
elsewhere (see references discussed under Distribution and Abundance).  These have verified the
Ouachita rock pocketbook’s recent occurrence in the Little River as far west as Wright City, and
as far east as near Millwood Reservoir, although the species’ occurrence through most of that
river section is limited and sporadic, due to habitat degradation.
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3. The commenter’s opinions notwithstanding, many scientific studies have documented  potentials
for gravel excavation and dam construction to harm aquatic life and modify native aquatic
communities, including mussels and fish (see references discussed under Reasons for
Listing/Threats).  Because tolerant species can exploit many such disturbances, effects can be
subtle and remain undetected without scientific investigation.  At the same time, gravel
excavation can be performed in ways that minimize effects on stream life, and small, low-head
dams do not produce the full range and scale of effects produced by large dams.  If the gravel
mine mentioned truly has not been detrimental to aquatic life, it is most likely due to its operation
in an environmentally conscientious manner.

4. The described pollution of the Rolling Fork River is discussed in the recovery plan as a known
threat (see Water quality degradation) and has been noted, in fact, by multiple survey crews. 
Treatment of residual contamination from the spill, and of other pollution affecting the stream,
has been initiated.  Tasks 3.1, 3.23, and 9.3, among others, call for adequate treatment of
pollution sources potentially affecting the Ouachita rock pocketbook and its existing/former
habitats.

Dianna F. Noble, Texas Department of Transportation

5. Agency references in the plan have been changed to use the requested abbreviation.

6. The cost shown for the agency was an FWS estimate of average annual expenses.  Like other
cost estimates appearing in the plan, the level was developed using a variety of considerations,
such as portion of the species’ range within the state, relevant facilities and  activities, task
priority and total duration (extending, as in most cases, beyond the three years shown), and
findings of others planning or implementing similar recovery tasks for other species.  Because of
considerable uncertainties regarding recovery of A. wheeleri and prevailing economic conditions
at the time of specific actions, actual costs will likely differ from those listed, which were
intended as general approximations only.  Task costs listed in the recovery plan neither commit
nor limit recovery participants to actual expenditures, which will be more accurately estimated as
specific tasks are pursued.

7. It is appropriate for the Texas Department of Transportation to consult with the Arlington
Ecological Services Field Office in matters regarding the Ouachita rock pocketbook.  In
occasional instances (e.g., involving formal consultations or take permits), the Arlington office
may seek assistance from other FWS offices or suggest the Department contact such offices
directly.

Bob Howells, Texas Parks and Wildlife Department

8. The plan has been revised to reflect the additional record.

9. The FWS agrees that survival of A. wheeleri and associated organisms in Sanders Creek could be
enhanced by managing reservoir releases to maintain favorable conditions for the species.  As
indicated, Pat Mayse Reservoir was built and is operated by the U.S. Army Corps of Engineers
(CE).  The Endangered Species Act requires federal agencies such as the CE to ensure that they
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do not jeopardize the continued existence of listed species, and further authorizes them to
actively conserve such species.  These considerations will be applied to Pat Mayse Reservoir
under tasks 3.1 and 3.22 of the recovery plan, with input from tasks 4.1 and 5.  As release
recommendations are developed and revised, the relevant (Tulsa) CE district will ensure that
project personnel receive information and approval by which to implement those
recommendations.

David E. Bowles, Texas Parks and Wildlife Department

10. The plan has been revised to reflect the additional record.

11. The plan has been revised to reflect designation of the Texas streams as mussel sanctuaries.

Richard W. Standage and Larry D. Hedrick, Ouachita National Forest

12. The FWS subsequently received a copy of the project report, which did indeed report no
evidence of the Ouachita rock pocketbook from tributaries on the Tiak Ranger District.  Task 2.3
has been revised within the plan and implementation schedule to reflect completion of this
responsibility by the Ouachita National Forest.

13. The FWS appreciates the interest of the Ouachita National Forest in supporting projects to
benefit recovery of the Ouachita rock pocketbook.  The FWS will notify the Forest of further
opportunities to participate in such efforts, as these are submitted by cooperators for our
consideration.

Caryn C. Vaughn, Oklahoma Natural Heritage Inventory

14. The plan has been updated as suggested to reflect more recent records from the Little River,
including surveys completed later in 1994.

15. The introduction has been revised to include possible confusion with the threeridge, Amblema
plicata, and basic means of distinguishing typical specimens.

16. The plan has been revised to reflect this additional record from the Kiamichi River.

17. The plan’s discussion of habitat has been revised to reflect both the extracted description  and the
manuscript analyses, later published as Vaughn and Pyron (1995).

18. The habitat discussion has been revised to include the possibility that early habitat descriptions
mischaracterized substrates in which specimens of A. wheeleri were found, in the context of
current standards for sampling and classification.

19. Some of this information was covered in the paragraphs preceding the two specified.  The plan
has been revised to reflect other information provided, such as efforts to identify probable fish
hosts.
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20. The discussion of effects related to impoundment and channelization has been revised, and
includes reference to available studies on the Little River.  Those studies help substantiate the
apparent sensitivity of the Ouachita rock pocketbook to stream modifications produced
downstream from dams.

21. The discussions of effects observed downstream from Pine Creek Reservoir have been revised to
incorporate later surveys, and include effects attributed to coldwater releases and the sawmill
near Wright City (actually a timber/plywood mill, the company’s local paper mill being located
at Valliant and discharging into Garland Creek).

22. The plan has been revised to incorporate (in paraphrased form) this later comparison of localities
upstream and downstream from Sardis Reservoir, using numbers of inhabited localities;
abundances of  A. wheeleri; recruitment by a more common, surrogate species; and glochidial
densities.

23. While this concern has been expressed, many mussel populations seeming to exhibit such
characteristics may face better than expected chances for survival.  Many species appear to be
relatively long-lived, and some of those examined do not exhibit senescence, showing a
continued increase in reproductive output with age.  Failure to recruit significant numbers of
juveniles during certain years may be normal among some populations, and surviving juveniles
are typically difficult to detect for the first few years.  Nevertheless, the Ouachita rock
pocketbook is not known to possess such traits, and any potential loss of reproduction is a point
of concern, given the species’ endangered status.

24. The stranding episode described was summarized in the draft plan, based on the account of
Vaughn and Pyron (1992).  Additional information pertaining to effects from flow modifications
has been incorporated into the approved plan, including further observations in the Kiamichi
River below Jackfork Creek.

25. Post-impoundment changes in the quantity and composition of particles transported by  streams
(including items used as food by mussels) has been documented for some drainages, and
hypothesized as a possible effect on  the Kiamichi River (Mehlhop and Miller 1989).  A general
potential for such change is mentioned in the recovery plan.  Specific changes are not known to
have been evaluated for streams within the natural range of A. wheeleri, but can be reasonably
assumed to have occurred.  The significance of such changes to the species is unknown.

26. Increased flows can indeed cause the indicated conditions, and like other flow modifications 
potentially associated with dams and diversions, can change aquatic communities dramatically by
affecting species sensitive to the change in conditions.  Substrate qualities are among the most
significant factors determining freshwater mussel distribution, and loss of channel
stability/increased sedimentation are probably detrimental to most mussel species.  The plan’s
discussion of such effects has been expanded, including a description of channel changes
detected below the confluence of Jackfork Creek and the Kiamichi River.

27. The plan has been revised to note the role of natural flows in formation and maintenance of
complex habitats important to the occurrence of many mussels and other stream species.



Recovery Plan, Ouachita rock pocketbook (Arkansis wheeleri Ortmann and Walker, 1912     March 2004

A-79

28. The plan has been revised to note the important ecological relationships existing between streams
and riparian zones, the corresponding importance of riparian zones to stream conservation (and
vice versa), and the inordinate susceptibility of those zones to disturbance.

29. The isolation effect of reservoirs is considered in the plan, although not described at the level of
detail provided by the commenter.  While the plan is meant to be comprehensive, it is necessary
to briefly treat most subject matter covered, while providing references to further information.  In
this case, and some others, it was felt that the recovery plan adequately covered commenters’
issues or technical points, without discussion at the length requested.  While not always
requested by a given commenter, raised issues or points often receive additional consideration in
the development of individual recovery tasks, such as 6.1 and 6.2, which include analysis of
population isolation.  Regardless, the full comments of commenters remain available in this
appendix.

30. The plan has been revised to note important ecological relationships existing between streams
and surrounding landscapes.  The modification of natural cover can produce a wide range in
stream effects, dependent on many variables (as stated).

31. “Headcuts” are a legitimate concern in conserving aquatic mollusks, and can be caused by
activities other than construction of roads and crossings.  Other activities commonly initiating
headcuts include gravel mining, channelization projects, and smaller cuts to bypass stream
meanders.  One of the most significant effects from headcutting on the benthic fauna results from
essentially a total disruption of the stream bottom at the moving point of the cut.

32. The plan is felt to cover this material adequately.

33. Likewise, predation was not identified as a threat during listing of A. wheeleri as an endangered
species (Martinez and Jahrsdoerfer 1991).

34. The FWS considers the zebra mussel to be a serious threat to the Ouachita rock pocketbook,
though not an immediate one.  The plan’s discussion of this threat has been expanded to
highlight likely invasion routes into the range of A. wheeleri, as priority points for applying
preventive measures.

35. Sardis Dam includes capabilities for both surface and subsurface releases, and both are used. 
The FWS has conducted preliminary evaluations of releases from Sardis Reservoir, and  found
that these are sometimes significantly cooler than acclimated water in the downstream channel. 
Such releases can abruptly and markedly reduce temperatures in the creek, although extent of
effect in the Kiamichi River has not been determined.  Degree of threat to A. wheeleri from
existing or hypothetical releases is currently unknown, but warrants research and management
attention under Tasks 5.3and 1.1.

36. The recommended parameters have been added to Task 1.31.

37. DNA fingerprinting has been added as a technique specifically listed under Task 4.   While the
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FWS agrees with the distinct utility of that technology, certain obstacles exist to its potential
application to A. wheeleri, several of which the commenter mentions.  To the list could be added
the normal rarity of A. wheeleri, by which its glochidia would be expected to comprise a very
small fraction of combined glochidial populations.  The FWS appreciates the offer of adult tissue
and glochidia samples for genetic analysis.

38. It would be necessary to obtain juveniles from infested fish known to be free of infestation from
other indistinguishable species.  While culture of the fish would be necessary, it might be
possible to bring gravid A. wheeleri into the lab for only the period necessary to release active
glochidia.  Similarly, transformed juveniles might be returned to the wild in very fine-mesh
enclosures where their success in different microhabitats could be monitored.  Alternatively,
successful development of culture techniques would allow more of this work to be performed in
the lab.  Clearly, there are many pre-requisite steps to either approach, and the task would
probably follow other priority 1 tasks.

39. Work to date has produced much useful information about microhabitats successfully occupied
by the Ouachita rock pocketbook.  While these have been contrasted with other microhabitats
available nearby in the same system, and affinities exhibited by other species, studies have not
examined broad-scale variables that might potentially correspond with A. wheeleri incidence
among streams or stream segments (e.g., as in Strayer 1993, Strayer et al. 1994, Di Maio and
Corkum 1995).  In addition, studies have not yet defined actual environmental sensitivities (i.e.,
responses and tolerances) of the Ouachita rock pocketbook to variable conditions. 
Environmental factors (e.g., temperatures) varying to extreme levels can produce stress in
mussels and other organisms prior to reaching lethal levels.  Relatively non-injurious techniques
exist (e.g., tissue glycogen analysis) that indicate degrees of stress (Naimo et al. 1998, Naimo
and Monroe 1999).  Knowledge of stress levels produced under varied conditions would be
valuable to management decisions dealing with water quality standards development, reservoir
operations, instream and  nearstream construction, for example.   The task has been partly
rewritten to better explain its value.

40. The Freedom of Information Act (FOIA) allows certain information (e.g., data divulging precise
locations of threatened or endangered species occurrences) to be exempted from FOIA requests,
as sensitive information.  This is in recognition of the fact that full release of such information
might subject listed species to increased harm.

Doug Zollner, The Nature Conservancy Arkansas Field Office

41. The CE has shown an interest in modifying releases from Sardis Reservoir to accommodate
needs of the Ouachita rock pocketbook, while meeting other project purposes.  This is perhaps
most clearly indicated by the CEs’ agreement to begin special releases in September 2000 to
relieve extreme drying and heating of downstream mussel beds (discussed in the body of this
plan).  Through further analysis, the FWS hopes to recommend and arrange for automatic
releases to meet minimum flow needs, should similar conditions recur.  In addition, the CE has
undertaken hydrologic studies to better characterize pre- and post- impoundment flow conditions
in Jackfork Creek and the Kiamichi River.  When completed, these should give an improved
picture of the natural flow regime (Poff et al. 1997, Richter et al. 1997), and could be used as an
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initial basis for restoring key elements of flow.

42. The FWS agrees that development of such a plan for the Kiamichi River is important but
believes it should remain a number 2 priority.  Current priority 1 tasks include such things as
protection of the river under existing law; monitoring of A. wheeleri, its habitat and threats; and
determination of the species’ reproductive biology.  Recovery of the Ouachita rock pocketbook
would be virtually impossible without pursuing these tasks.  While expected to be valuable and
effective, development of a strategic habitat protection plan for the Kiamichi River is not equally
essential.  Advantages might exist to developing such a plan after starting certain other tasks.  In
the interim, the species’ recovery plan can serve as a partial protection plan for the Kiamichi
River.

43. Designation of critical habitat was determined to be not prudent at the time A. wheeleri was listed
as an endangered species (Martinez and Jahrsdoerfer 1991).  However, the overall value and
prudence of designating critical habitat are issues that can be revisited over time, as
circumstances change.  At present, the FWS has no particular plans to reconsider critical habitat
designation for the Ouachita rock pocketbook.

44. Multiple mussel surveyors have noted gravel mining as an actual or potential threat to A.
wheeleri and associated species.   While not affecting these resources to the degree of some other
factors (especially impoundments), the harm produced by gravel mining practices must  be
addressed to accomplish recovery of the Ouachita rock pocketbook.  Opportunities to do this
exist within tasks 1.1, 1.24, 1.254, 1.32, 3.1, 3.23, 3.3, 8, and 9.3, among others.  Additional
information related to gravel mining effects has been added to the recovery plan.  The FWS will
strive to ensure that implementation efforts include adequate attention to these activities as
significant impact sources.

Frank Acker, Little River Conservation District

45. The Ouachita rock pocketbook is known from the Little River basin, but also from the Kiamichi
River, Ouachita River, Pine Creek, and Sanders Creek, all separate basins from the Little River
watershed.  Known localities appear to be shared by the Kiamichi, Little River, Pushmataha,
Talihina, and Valliant conservation districts (Oklahoma); the Calhoun County, Clark County,
Cossatot, Hot Spring County, Little River County, and Ouachita County conservation districts
(Arkansas); and the Lamar Soil and Water Conservation District (Texas).

46. The FWS chose not to hold the requested public meeting, finding it more important at the time to
deal with pressing research and management needs, to examine emerging proposals for new
water resource development, and to work toward completion of the recovery plan, given limited
program resources.  Historical records of A. wheeleri were reviewed individually in the draft plan
and are reviewed again in the approved plan, with the addition of previously unavailable
information.  The recovery plan calls for development of an outreach program  to more
effectively communicate with the public regarding the Ouachita rock pocketbook.  That program
will include opportunities for groups and citizens to meet with FWS specialists.

Mike Mathis, Oklahoma Water Resources Board
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47. The requested extension was granted.  The comments under development were later received,
and follow this letter.

Duane A. Smith, Oklahoma Water Resources Board

48. The FWS agrees that reservoirs can be operated to produce conditions that are compatible with,
and sometimes enhance, the survival of native mussels, other riverine organisms, and their
habitats downstream from the reservoir structures.  However, achieving such benefit can be
impeded by (1) operational limitations of a reservoir, e.g., an inability to draw releases from
multiple levels within the reservoir and loss of discretionary capacity over time, (2) conflicts
between such operation and operation to serve other reservoir management objectives, (3) a lack
of sufficient knowledge regarding actions needed to best benefit downstream resources, and (4) a
failure to complete the necessary coordination among parties that would translate best available
knowledge of biological needs into operational actions at reservoirs.  Furthermore, some impacts
associated with reservoirs (e.g., environmental changes throughout most of the pool, loss of
genetic exchange between upstream and downstream populations) cannot be feasibly mitigated
for the full native community by modifying operations.  Given the general situation seen in North
American freshwater systems today, an instance in which the sum of downstream benefits
produced with a reservoir outweighs the associated impacts seems very unlikely, in relation to
conserving the native diversity of species and especially sensitive species.  In any case, the
relative balance of benefits and impacts would vary case-by-case, and would depend on such
factors as the extent of favorable actions actually realized, an avoidance of unfavorable actions,
and location and reach of reservoir impacts within the ranges of affected species.

49. A need for research to fill information gaps is not a valid reason for postponing finalization of a
recovery plan.  In fact, identification of a research need within an approved recovery plan
typically improves chances of funding a proposal to address that need through the primary
funding sources used in listed species conservation.  In addition, the term “final” can be
misinterpreted here, since approved recovery plans (sometimes referred to as final plans) that
normally follow draft plans can be revised or supplemented.  The FWS reviews approved
recovery plans periodically and may prepare updates or revisions, as tasks are completed, new
information collected, and new needs identified.  In regards to the Ouachita rock pocketbook, the
FWS is issuing an approved plan to promote conservation of the species, but anticipates that
periodic revisions will be warranted as knowledge of the species increases and investments are
made in its recovery.

50. The FWS agrees that Sardis Reservoir could be operated to partly reduce flow fluctuations,
riverbed scouring, sediment suspension, and other conditions generally detrimental to the native
mussel fauna.  However, difficulties are seen in achieving that potential, amply and soundly, for
reasons listed above.  Without adequate weighing of resource impacts, reservoir operations often
produce new flow fluctuations and channel erosion, typically at unnatural times and places.  In
addition, certain extreme conditions (flood flows) and forms of instability are probably important
in the formation and maintenance of stream habitats, and the occurrence of rare species such as
the Ouachita rock pocketbook.  Furthermore, consideration must be given to other adverse
reservoir effects on stream organisms, which are not addressed by treating flow and sediment
issues.  These topics are discussed in more detail in revisions to the recovery plan and in some of
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the following responses.  Regardless, the recovery plan calls for improved management of
existing reservoirs to produce the best practicable conditions for A. wheeleri (e.g., see Tasks 1.1
and 3.1).

51. Determination of details of reproduction in the Ouachita rock pocketbook is necessary because
impaired reproduction may be one of the primary effects expressed under adverse conditions.  It
is necessary also in case population declines continue to a point where it becomes necessary to
apply artificial propagation.  However, in studying these aspects, it will be crucial to take steps
that absolutely minimize effects on existing populations.  Several such steps are identified under
Task 4, including non-injurious examinations of individuals, minimal retention of individuals in
laboratory facilities, and use of surrogate species to develop techniques, among others.  While
some stages of this research may involve intended or unintended deaths of A. wheeleri
individuals, the FWS believes failure to obtain this information would ultimately lead to greater
impacts on existing populations.

52. Excess siltation and sedimentation are detrimental to mussels in numerous ways, the more direct
avenues including interference with respiration, feeding, and reproduction, processes that all
depend upon unimpeded circulation of water through the animals and a proper condition and
functioning of the gills.  This is discussed in the recovery plan under Water quality degradation,
including references to detailed sources.  Impoundments do create deep deposits of fine
sediments, which relatively few mussel species inhabit, and releases from impoundments
generally exhibit a much reduced sediment load.  However, sediment loads tend to reduce the
energy characteristics of streams, and load reductions correspondingly allow faster flows within
a given channel and gradient.  As a result, clarified waters released from dams tend to be faster
and more erosive until restoring a natural balance between transported load and flow
characteristics.  Dams can increase downstream erosion and sedimentation in other ways as well. 
For example, frequent fluctuations in released flows alternately saturate and expose bank soils,
promoting sloughing.

53. Evidence indicating A. wheeleri’s low tolerance to changes produced downstream from
reservoirs is discussed in the recovery plan and includes poor survival/possible elimination
within an extended stream section below Pine Creek Dam, a similar status below Little River’s
confluence with the Mountain Fork River, elimination from the Kiamichi River below Hugo
Dam, and reduced frequency and abundance in the Kiamichi River downstream from Jackfork
Creek.  Discussion in the recovery plan includes reference to detailed sources.

54. Clarke’s (1987) statement was probably based on the small size of the Little River population
(considered too small for long-term viability), limited effects he observed but failed to
emphasize, and a known potential of other impoundments to eliminate sensitive species. 
Subsequent studies (Vaughn and Taylor 1999) help to back up Clarke’s statement.  The recovery
plan has been revised to mention more of the conditions noted by Clarke and the later
investigation by Vaughn and Taylor.

55. The recovery plan attempts to summarize available information, which is sometimes limited, but
rarely contradictory.  Regarding the section of Kiamichi River downstream from Jackfork Creek,
Clarke’s assessment, while authoritative, lacked the intensity and specificity of later studies. 
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Perhaps worth noting is the fact that Clarke’s survey occurred close in time to the impoundment
of Sardis Reservoir (1983), and certain effects may not have been as evident as in later years.

56. It is possible to predict predominant impacts resulting from water resource development projects,
but certainly not the full range and extent of impacts. Because Tuskahoma Reservoir would be
located in the heart of the healthiest sub-population of A. wheeleri (in the Kiamichi River
upstream from Jackfork Creek), and would likely produce downstream effects, the FWS feels
confident in predicting its impacts as severe and far-reaching.

57. Numerous studies have controlled exposure time and frequency.  The review by Havlik and
Marking (1987) includes examples of these.

58. While it is difficult to speak in generalities, addition of a low-level hydropower facility would
add another management objective at Sardis Reservoir to be considered while trying to provide
for the Ouachita rock pocketbook.  Ability to meet both objectives would typically be determined
during Section 7 consultation with the FWS.

59. The FWS disagrees.  The range projected by Strayer (1991) using mean annual temperatures
includes all but a fraction of southeastern Oklahoma.  Conductivity and hardness in southeast
Oklahoma are sufficient for mussels and gastropods to thrive across the area.  The most likely
routes of invasion involve placement of contaminated watercraft into reservoirs; for these and
many of the tributary streams, salinity is not excessive.

60. The Endangered Species Act, specifically Section 7(a)(2),  requires federal agencies to consult
with the FWS whenever actions they perform may affect a listed species.  Because operation of
Sardis Reservoir has a recognized potential to affect the Ouachita rock pocketbook, the CE and
FWS have initiated informal consultation regarding that operation.  This consultation is being
performed under standard procedures for interagency consultation detailed in 50 CFR 402.

61. Past and present research activities have provided a progressive increase in knowledge regarding
the Ouachita rock pocketbook’s habitat requirements and potential limiting factors.  Future
research will extend that knowledge.  While knowledge remains incomplete, protection efforts
can focus on known problems (e.g., mussel strandings below dams, specific sources observed as
degrading water quality) and researched subjects (e.g., habitat associations in the Kiamichi
River).  As knowledge increases, it may modify initial priorities, or concepts of what constitutes
sufficient protection for the species.

David P. Flemming, FWS, Region 4

62. Previous references to “upgrading” the species to threatened status have been replaced by
“reclassification of,” as requested.  The FWS office primarily responsible for the plan preferred
the former term at the time the draft was prepared, to express the positive nature of potentially
improving a species’ status from endangered to threatened.  Currently that office agrees with use
of the term reclassification, particularly for reasons of promoting a single, uniform terminology
throughout the FWS recovery program.  In addition, the lead office believes a relatively good
chance exists to see Tuskahoma Reservoir deauthorized.
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63. The suggested changes were made, along with an updating of the information.

64. Identification of deauthorization as a reasonable and prudent alternative (i.e., a protective action
possible under existing law) might be difficult, because alone it would fail to serve the purposes
of the reservoir project.

65. This refers basically to events such as accidental spills of deleterious materials.  The sentence
has been clarified.

66. The suggested change has been made.

67. Examples of additional measures include actions identified in the subordinate subtasks, i.e., 1.21
through 1.25.  Examples of limited authorizations are identified in the same subtasks, or should
be fairly apparent.  While development of a habitat conservation plan is required in an instance
of take, implementation of conservation measures that avoid take can be done voluntarily.  The
latter also  have greater flexibility in their specific form and in participating parties.

68. The FWS office primarily responsible for the recovery plan prefers to retain the original
language.  While deauthorization of the project would represent a tangible benefit to the species,
evaluating the feasibility of deauthorizing the project would not necessarily produce a benefit of
similar importance.

69. The AZAA and Contractor (unspecified) have been added to the lists for these tasks.  The FWS
considers universities to qualify for the latter category.

70. The suggested change has been made.

Mark D. Howery, Oklahoma Department of Wildlife Conservation

71. No summary response needed.

Anthony F. Maciorowski, U.S. Environmental Protection Agency

72. No summary response needed.
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